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FTOCYAAPCTBEHHBA CTAHAQAPT COWW3A cCccCP
R S

JIMTATYPA MEQHOBEPMIUIMEBAS

CneKkTpanbHblift MeTo ONpefieneHus MarHwd, Xenesa, . I‘OCT

B, PO, oM 23687.2—79

Alloy of copper-beryllium, Spectral method of the deter-
mination of magqnesium, iron, aluminium, silicon, lead

TNocranosnennem locypapcTBeHHoro komureta CCCP no cranpapram or 6 mioHs
1979 r. Ne 2050 cpok AeHCTBMA YCTaHOBNEH
. ¢ 01.07.1980 r.

ao 01.07.1985 r.

Hecobniopense craHfapra npecnegyercs RO 3aKOHY

Hacrosimuii crangapT ycTaHaBJHBaeT CIEKTPaJbHHIH MeTOJ olpe-
JleJIeHHsT MarHus, JKejesa, aJIOMHHUS, KPeMHHs (IIpH MaccoBOH joJe
kaxgoro or 0,01 mo 0,7%) u cBuHma (mpm MaccoBoli poJe
ceurna ot 0,001 go 0,03%) B mMeanoOepu/IHeBOH JUraType.

Meron ocrHoBaH Ha BO36yXIeHHM cHeKTpa Npobbl, mpejBapuTe/b-
HO TepeBeleHHOH B OKHCh ¥ CMeIaHHOH C YroJIbHEIM HOPOLIKOM, B
Jyre TMOCTOSIHHOTO TOKAa B YroLHOM 3jekTpofe. CleKTp perucTpupy-
eTcs Ha (OTONMACTHHKY KBapleBHM chexTtporpadom cpejheli pucnep-
cHH. AHa/Ju3 NPOBOMSIT IO METOLY «TPEX 3TaJIOHOBY.

1. OBLLUME TPEBOBAHMSA

1.1. Obuine TpeGoBanus K MeToRy aHanausza — no 'OCT 23685—79.
2. ANMAPATYPA, MATEPUATNBI M PEAKTHBDI

Cnexrporpad kBapuessit Tuma HMCII-30.

Mukpodoromerp.

Herounuk nuranust Ayrd mocrosinHoro toka (20 A, 300 B).

Becn ananutnueckue tuma AJIB-200 no 'OCT 19491—74.

Bubpouctuparens na 6ase Bubpatopa MB-19 ¢ nHaGopom emxoc-
Tell W WIAPOB H3 MeAH JJIsl PACTHPAHHS MOPOUIKOB, H3rOTOBJIEHHKH 110
TeXHHUECKOH HOKYMEHTAl{HH, YTBEPXKAEHHOH B YCTaHOBJEHHOM MOPSAML-
Ke.

MydenpbHas neub tHna MII-2.

HacronbHbli TOKapHBI CTaHOK [/ H3TOTOBJEHHS  YrOJIbHBIX
snekTpojos Tuna 16 TO2II.

M3panne oduumanvHoe ﬂepeneuami BOCnpewena

*



TOCT 23687.2—79 Crp. 2

Iautka snextpudeckas no F'OCT 306—76.

Turau dpapdoposuie 1o OCT 9147—73, BMecTUMOCTbIO 15—30 Ma.

Vrau cnekrpaabuble tuna C-3, B-3, OCU 7—3.

DJeKTPOIH: BePXHHE 3aTAaYHBAIOT HA TOKADHOM CTaHKE Ha yCeuyeH-
HHl KOHYC ¢ AHaMeTpOM Maljlor0 OCHOBaHHSA 2 MM, HHXXHHE H3TOTOB-
JAAI0T B (OpMe CTaKaHYHKa C pa3MepoM Kparepa 3,2X 1,6 mMm (uep-
TEX).

IMopowok yronpuui OCH 7—4. -

doTOnNaCTHHKH CIEeKTpaJbHBEE 05 0F
trn 2, 3C no TOCT 10691.0-73. [y =10z

Yamku naatuHoBble no F'OCT
6563—75.

Kucnora asorHas oco6od dmuc- 1 ?
tore! mo 'OCT 11125—78. . ,

Amomunus oxkucr Ge3BoaHas.

Bepuanans ruapooKHCh.

Kucaora yxcycnaas mo T'OCT  I_j |
61—75. A

Kucnora cosnsinas ocofofl uHc- . .
rotal 10 TOCT 14261—77, pa36ag- |
nendas 1:1. K !

XnopodopM.

Bepunnusa oxkuchb: 400 r rEAPOOKHCH OepH/IHS NMOMEILAiOT B Tep-
MOCTOHKHIT cTakaH BMecTHMOCTbIo 2000 Ma uw pacrBopsior 1500 ma
yKcycHoH kucaoThl. [lpunuBawT okojo 300 MJ YKCYCHOH KHCJIOTH H
NEepHOAVYECKH MepeMellnBaloT B TeueHHe 30 MUH CTeKJASTHHOH Nasoy-
kofi. Ilocne mpekpauienus O6ypHOH peakUWH BBOASIT NOPUHSIMH TIO
300 ma ocranpHyo kucjory. [lonyueHHyio cMmech KHOATAT A0 obpaso-
BaHHUS KPHCTANJIOB YKCYCHOKHCJOTO OepH/IHS W OXJAakaaloT. Buima-
BIIYE KPHCTAJJBEl (HALTPYIOT NMOJ BaKyyMOM Ha BOpOHKe DioxHepa.

YKCYCHOKHC/HIH OepUiiuii ¢ BOPOHKH IEPEHOCAT B CTaKaH, B KO-
TOPOM NPOBOAHJOCH pacTBopenue, HobGaBasior 800 MJaA YKCYCHOH KHC-
JIOTHI, NepeMellnBalOT H HarpeBaloT. IlpoHcxoauT AopacTBOpeHHe THI-
POOKHCH GepHJ/IINA H NPOMBIBKA MOJYYEHHOTO YKCYCHOKHCJI0ro Gepus-
ausi. Tlocie oxsaxkjaeHus BHIMaBlIMe KPHCTAMIB (PUIBTPYIOT MOJ Ba-
KYyMOM H CHOBa INePEHOCSAT B TOT Ke CTakaH. KpucTasaib yKCycHO-
kucsaoro 6epunnus pacrsopsitor B8 1000 wma xsmopodopma, pactBop
(UABTPYIOT NOA BaKYyMOM uepe3 JBOHHON GWIBTP «CHHSA JIEHTa».
DUIbTPAT NMepPeBOAAT B CKJASAHKY C NPHUTEPTOH npoOxoid. HacTb ¢HMB-
TpaTa NOMeIIaloT B KBAapUEBYIO HEMHTEJBHYI0O BOPOHKY (Ha TPeTh
ofbeMa BODOHKH) H NPOBOXAT 3KCTPAKUHIO NpuMecedl COJISIHOH KHC-
Joro#l, pasbaBaenHoil 1:1, npu cooTHomenuu ¢a3 OpPraHH4ecKoH H
BOAHOH 5 : 1. DKCTPaKUUIO MPOBOJAT CeMb Pa3, SHEPTHUHO BCTPAXHBAs
BOPOHKY B TeueHHe 3—5 MHH. Opranaveckyio ¢asy NOPUHAMH IO
200 &' TPHXKAW NPOMBLIBAIOT BOAOH, OYHIIEHHOH HOHOOOMEHHHM CHO-
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Crp. 3 FOCT 23687.2—79

co60M, TIPH TOM Ke COOTHOLIeHHH (a3, NOMELLAT B KBapLeBYIO KO-
6y smectumoctbio 1000—2000 mMa u ynapuBamoT A0 yAaJeHHA XJO-
podopma.

HonyquHbm YKCYCHOKHC/BIH GepH/aHi pacTBopsiior B 500 M
-430THOH KHCJOTH IPH HarpeBaHHH. PaCTBop NepeBOAST B IJATHHO-
BYIO YallKy H YNapHBAiOT Ha 9JEKTPHUeCKOH IVIUTKe A0CyXa. 3aTeM
YamKy [OMelaloT B My(eabHYI0 Neyb M NPOKAIHBAIOT INPH TeMme-
parype 900°C B Tedenne 2 4. Okucb OepW/IHs CCHIMAIOT B IOJH-
3TUJIEHOBYIO OaBKY.

Kpemuust aByoxuch no FOCT 9428—73.

Xenesa okuch no TOCT 4173—77.

Maruus oxuce no F'OCT 4526—756.

Meap mapku M-0, M-1 nmo I'OCT 859—78 (CT C3B 226—75).

Menn OKHCh: MeTaJJHYECKYI0 Meldb PAcTBOPSIOT B a30THOH KHCJO-
Te M NpoKaauBawT npu TeMnepatype 600—700°C.

Ceunna oxuck no FOCT 9199—77.

CMech 15t pasbabiendsi ¢ MaccoBoit jgoseit 10% Gepuinns u
909, Meau: oKHCb GepHJIJIHS W OKHCb MelH PacTHPalOT Ha BHOPOHCTH-
partere B Teuenne 40—50 MuMH (mpH pydyHOM cnoco0e MNPHTOTOBJIe-
uus — 90—120 MuH).

[1posiBuTENB, COCTOSALIMH H3 ABYX PacTBODOB.

PactBop 1:
Metoa (mapa- MeTnnaMnHoq)eHonchlbq)aT) hi(o)
rocCT 5.1177—71 . 2r
THIPOXHHOH (napanuoxcmeﬁson) no TOCT
19627—74 . . 10r
HaTpH# CepHPICTOKPICJIblH (cy.nb(l)m HanHﬂ)
6essoaunit no I'OCT 195—77 . . 52 r
KaJHi 6p0MPICTbIPI no 'OCT 4160—74 . . 2r
Bojla . .. no 1000 wmu.
PactBop 2:
HaTpuit yraekucablii Gespoaumit nmo TI'OCT
83—79 . . . . . . . . . . 4
BOJA . . .xo 1000 ma.

OpuHaKkoBbIe o6beMn 1 # 210 paCTBOpOB CJHBAIOT lepel IPoO-
siBJIeHHEeM, KOTopoe MPOBOAAT mpH TeMnepaType 20+ 1°C.

dukcax ciaeAylollero cocrapa:

BATPHI CEPHOBATHCTOKHC/BIA (THOCYJIbDAT HanHﬂ) no

CT C3B 223-—75 . 300 r
AMMOHH# XJIODHCTHIH 1O rocT 3773—72 . 60 r
HanHPl CEPHUCTOKHCJBIH  (CYJbOHT HanHH) 6e33011-

wuft mo 'OCT 195—77 . .. . . 4T

Boja . no 1000 ma.

. ,HOHYCKaeTCSI HpHMeHHTb IprI‘OI/I KOHTpaCTHbIH NIPOSIBUTEb.

3. TOATOTOBKA K AHANU3Y

3.1. I[ToaroroBKa 06pa3u03
HaBecky JMratypsl Maccoil 0kKoJo 1 I' pacTBOPSIIOT B a30THOH KHC-
JIOTe, YIApHBAIOT JOCyXa Ha IVIHTKE H NPOKAJHBAIT B My(esnbHOH
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rOCT 23687.2—79 Crp. 4

nedn npu Temneparype 700—800°C B reuenme 15—20 muH. IToayuen-
HYI0 CMeCh CMEIIHBAIOT C YrOJbHBIM NOPOIIKOM B OTHOWeEHHHM 2,5: 1
Ha BubGpouctupatese B TeueHue 10—15 MuH, npu pydsom crmocobe
OPHCOTOBJEHHS BpeMs pacTHpanust cocTaBasier 20—30 MyuH.

ITpu MaccoBo#l fosie MarHHsi B auratype Gosee 0,3% noayueHnyio
OKHCb TNpeABapHTEIbHO Pa30aBJsOT cMecblo s pa3basjieHus B D
pas, nocJe 4ero CMeliHBaWT C YIOJbHBIM MOPOIIKOM.

3.2. [lpuroroBieHne TPAAYHPOBOUHHX o06pPa3NOB

CpaagyupoBouHbie 06pa3libl TOTOBAT HAa OCHOBE OKHCH MeIHM U OKH-
ci Gepussua. CocTaB M crnoco® MPHTOTOBJAEHHS OCHOBHOTO T'paiyH-
poBouHOTO 06pasiia npuBedeHsl B Tabu. 1, paGouux rpagyHpoOBOYHBIX
obpasnos B Tabua. 2.

Tabnuma 1

Koaddpuunent MaccoBas

nepecuera Temneparypa | macca okuen, noJs
HaunmenoBanue peaxTusa okncia Ha NPOKAJNBaHHS, r 3JeMeHTa, %,

METala °C K cyMMe

METalloB
Mean okHcb 0,7989 600 9,7259 77,7
Bepu/ians okHcb 0,3603 900 2,7753 10,0
Maruua oxuch 0,6031 900 0,4974 3,0
JKesesa OKHCb 0,6994 800 0,4289 3,0
ANIOMHHHS OKHCh 0,5292 1000—1100 0,5669 3,0
Kpemuust IBYOKHCH 0,4674 1000—1100 0,6419 3,0
CBHHIlA OKHCb 0,9283 250 0,0323 0,3

Bce KOMMOHEHTH OCHOBHOI0O TPaLyHpOBOYHOro ofpasla mepeme-
WIHBAKT Ha BuOpoHucTHpaTese B TeueHHe 30—40 MHH, npH pydyHOM
crioco6e NMPHUTOTOBJIEHHA BpeMs pacTHpanus cocrtaBasier 90-—120 muH.

Tabnuuma 2

MaccoBast 1048 npuMmeceii
B ofpa3suax, %, kK cyMme Cnocof OpuroToBACHUS
MeTanaoB
Howmep
pabouero
rpaayspoBoy- MarHus,
n%ro obpasua Keaesa, Homep pasbas- Macca Macca
2MOMHHKE, cBHHIA Asemoro oGpasiua [Pa30aBaseMoro | cMecu nas
KpeMuus obpasua, r |pa3basaeHus, r
— 0,010 0,001 3 2,0030 18,0
2 0,030 0,003 4 2,0089 18,0
3 0,100 0,010 4 8,0358 16,0
4 0,300 0,030 OcuoBHoO# 3,1341 27,0
: rpajyHpoBOY-
HHA obpasel
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Ctp. 5 FOCT 23687.2—79

Pa6oyne rpanyupoBOYHHe 06pa3ubl TOTOBAT MOC/AEAOBATEAbHHIM
pas6aBjeHueM (pa3baBjieHHe PAaCCUHTHIBAETCS MO CONEPXKAHHIO IPH-
Mecell K CyMMe MeTaJJIOB) OCHOBHOTO TpaAyHpOBOYHOro o6pasua
CMechi0 IS pa3GaB/eHHsI H CMELIMBAIOT C YIOJbHHM IODOIIKOM B CO-
orHomlenuu 2,5:1 na BuGpouctupartese B TeuerHe 30—40 muH (npx
pyuHoMm cnocobe npurotoBieHHs — 90—120 Mun).

I'panyupoBounbie o6pasibl XpaHAT B IJIOTHO3AaKPHITHIX IOJHITH-
JICHOBHIX, CTeKJSHHBIX GaHKax HIH OlOKcax.

Cpok xpaHeHHs — | ToJ €O JHSI H3TOTOBJIEHHS.

4. NPOBEAEHME AHANMU3A

AHanusupyeMble H TpalyHpPOBOYHBIE 06pasubl IJIOTHO HabHBAIOT
B 3JeKTPOLH. DJIEKTPOJd C aHaJH3HPYeMbIM 06pa3LOM CJIyXHT aHO-
noM. dotorpadHpoBaHHe CHEKTPOB NPOBOAST Ha CHeKTporpade
HCII-30 npu ycnoBusx:

cMJa TOKA . . . . . . . . . . 10—12A
skco3mugs . . . . . . . . . . 60c

BXOJAHAs Weab . . .. . . . 10-12 mxM
MeK3JeKTPOAHBIA npome)xyTox ... .. 2,6 MM
(OTOMIACTHHKE . . .. . . . . QCnon-2 3Cc
CHCTeMa OCBElleHHUs . . TPEXJMH30BAS.

IIpomexyTounyio auadparmy BbIéHpa}OT Tako#, 4To6H (HOH B 06-
asactd 300,0 uM coctaBasa 0,3—0,4 exnHun ModepHeHHs.

Ha nnactueky dortorpadupyorT no TpH cHekTpa npob U rpaiyH-
POBOYHBEIX 00pPa3LOB.

5. OBPABOTKA PE3YJIbTATOB

5.1. doronsacTHHKH, NPOSABJEHHBE B CTAHAAPTHBLIX YCJAOBHAX, (O-
TOMETPHPYIOT Ha MHKpodoTOMerpe. AHAJUTHUECKHE JIMHHH Ofpeje-
JSIEMBbIX 3JIEMEHTOB, JHHUM CPaBHEHHs H [HATA30H ONpelensieMbX
KOHIeHTpalui npuBefeHH B TabJa. 3.

Ta6auua 3

o . AHanHTH- Jlnnng Iuanason onpexeAseMuX
npeaeageMbld 3JeMEHT yeckad, JAHHHA, CpaBHEHHUA, KOHueHTpauHﬁ. 9%
HM Melb, HM
Marunit 277,98 276,89 Or 0,0t 100,3
288,31 276,89 , 0,03 , 0,3
Keaeso 259,96 263,00 . 0,01 , 0,3
258,59 263,00 , 0,03 , 0,3
AmoMuHRA 308,22 297,88 ., 0,01 , 0,3
266,04 276,89 » 0,03 , 0,3
Kpemunit 251,61 263,00 , 0,00 , 0,8
243,52 240,01 ., 0,03 , 0,3
CauHrel 283,31 276,89 . 0,001 , 0,03
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roCT 23687.2—79 Crp. 6

Ilo pesysabTaTaM ¢OTOMETPDHPOBAHHSI CHNEKTPOB T'PaiyHPOBOYHBIX

06pa3ioB CTPOAT rpajyHpoBoYHble rpadpukH B koopauHarax lgC—AS,
rae 1gC — norapudm MaccoBoil JONH onpefesnsieMOro 3JeMeHTa B
rpagyspoeouHoM obpasue, a AS=S8u—Scp — Pa3HOCTb MOYEPHEHHH
AHAMUTHYECKOH JIHHHH ONPEJeJIsieMOro 3/eMeHTa U JMHHH CDaBHEHHs,
rae AS — cpelHee apHdMerHUeckOe Da3HOCTH HOUEPHEHHH H3 Tpex
CHEKTPOTpaMM, MOJYYEHHHX JJIsi TPaAyHPOBOYHBIX 00pa3uoB.

Mo rpadukam u pesynbrataM (GOTOMETPHPOBAHHS CIEKTPOB NPoO
HaXOAST MaccOBYIO JOJIO onpelessieMBX 3JeMeHTOB.

OTHOCHTeJNBHOE cpeHee KBaApaTHUueCKOe OTKIOHEHHE pe3yJbTa-
TOB aHaJju3a cocrasaser 0,15.

MaccoByio goaio ompefiensemoro 3sieMmeHra (X) B OpoueHrax K
1% OGepunnus BHUMCAAIOT no dopmyJie

rae Cp — MaccoBasi J0Jsi OIpPepeNsieMOro sjJeMeHTa B JjHratype, Y%;
Cpe — MaccoBas godasi 6epunnns B auratype, %.
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